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DETAILED ACTION 
Continued Examination Under 37 CFR 1. 1 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
5/2/2007 has been entered. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United ■ 
States. 

3. Claims 1-4, 6-10, 14-16 and 25-29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Liburdi et al. (US 5,156,321). 

As applied to claims 1, 10, 25 and 26, Liburdi et al. teach a method for repairing 
an article/gas turbine vane comprising the steps of: 

providing an article/airfoil/vane having a section requiring dimensional 
restoration; 

providing a rigid sintered preform having first and second layers made from 
different materials, the first and second layers having mechanical properties similar to 
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that of the article/vane, the second layer comprising a low melting point component 
such that the second layer has a lower melting point than the first layer, the first layer 
having better oxidation resistance than the second layer; 

placing the preform adjacent the section of the article/airfoil requiring the 
dimensional restoration; and 

joining the preform to the article/airfoil by subjecting them to heat (col. 3, lines 34- 
39, col. 4, lines 34-41 , Figs. 3A-3B). 

As applied to claim 25 & 26, Liburdi et al. teach that the first layer of the material 
may be similar to the material of the article (col. 3, lines 37-39). 

Note that although the second layer (low melting braze alloy) includes same 
composition as the first layer (col. 4, lines 3-4) and both have mechanical properties 
similar to the article (col. 3, lines 37-39), nevertheless, they are made from different 
materials since the second layer also includes an additional composition of melting point 
depressants (col. 4, lines 1-11). 

As applied to claim 2, 14 and 27, Liburdi et al. teach a method wherein the first 
layer of the preform includes a nickel-based alloy (col. 5, Example 1(a)). 

As applied to claims 3, 15 and 28, Liburdi et al. teach a method wherein the 
second layer (low melting braze alloy) of the preform includes a nickel-based alloy 
(same powder composition of the initial powder (col. 4, lines 3-5) and a second alloy 
(Boron and Silicon, col. 4, lines 9-10). 
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As applied to claims 4, 16 and 29, Liburdi et al. teach a second alloy is a 
transient liquid phase alloy (col. 4, lines 22-25). 

As applied to claim 6, Liburdi et al. teach a method wherein the thickness of the 
second layer of the preform is in a range of 0.5-3 mm (col. 3, lines 1-3), which is equal 
to 0.02-0.70 inch that overlaps the claimed range of 0.020-0.030. 

As applied to claims 7-9, Liburdi et al. teach subjecting the article and preform to 
heat wherein the preform melts to conform to the shape of the article (Figs. 3A-3B, col. 

3. lines 39-47) and that the article is an airfoil and turbine vane (col. 5, Example 3). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liburdi et 
al. in view of Hasz et al. (US 6,302,318). 

Liburdi et al. teach the invention cited with the exception of explicitly teaching the 
thickness of the first layer. 

However, Hasz et al. teach a method for repairing a gas turbine component 
wherein a multi layered preform including a first layer (wear coating foil) with a thickness 
in the range of about 25 microns to about 1300 microns (col. 6, lines 54-55, equivalent 
to 0.001 inch to 0.05 inch covering the claimed range 0.005-0.015 inch) and a second 
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layer (braze foil) made from different materials is provided and is joined (by heating, col. 
6, line 37-38) to an article (gas turbine component) (col. 4, line 67, col. 5, lines 1-2) as 
an effective means of repairing a damaged surface of the article. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have provided Liburdi et al. with a .suitable thickness, as taught by Hasz et 
al., to provide an effective bonding of the preform layers to the base layer. 

6. Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liburdi et al. in view of Chesnes (US 6,365,285). 

As applied to claims 11 and 12, Liburdi et al. teach the claimed invention 
including the temperature range that the article and the preform are subjected to (col. 4, 
lines 35-68). However, Liburdi et al. fail to explicitly teach the exact duration of each 
heating step. 

Chesnes teaches a method of using an improved braze alloy composition for 
repairing superalloy articles such as gas turbine engines (Abstract, lines 1-3) wherein 
the heating step is up to 2350° Fahrenheit maintained between 15 and 45 minutes (col. 
3, lines 66-67, col. 4, lines 1-4) in order to provide an improved diffusion heat treatment 
method to break down the undesirable phases formed by the melting point depressant 
and diffuse the depressants into the base metal alloy matrix (col. 3, lines 44-47). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have provided Liburdi et al. with the heating temperature and duration, as 
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taught by Chesnes, in order to provide an effective diffusion bonding of the preform with 
the base substrate (airfoil). 

Note that Chesnes' heating duration of between 15 and 45 minutes meets the 
limitation of between about 2125° to about 2155° for 15 minutes or less and thereafter 
for 6 1 /4 hours or less. 

7. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liburdi 
et al./Chesnes as applied to claim 12 above, and further in view of Rafferty et al. (US 
6,004,683). 

As applied to claim 13 Liburdi et al./Chesnes teach the claimed invention 
including the temperature range that the article and the preform are subjected to with 
the exception of the heating duration of about 2 hours. 

However, Rafferty et al. ('683) teach a method of repairing a base metal by 
brazing a two layered preform on top of it wherein the braze heating step occurs at 
temperature of at least 800° F to 2300° F maintained for 30 minutes to 3 hours, 
preferably 2 hours in order to provide a higher quality repair, more closely approaching 
base metal properties (col. 5, lines 19-30). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have provided Liburdi et al./Chesnes with the heating temperature and 
duration, as taught by Rafferty et al. ('683), in order to provide an effective diffusion 
bonding of the preform with the base substrate (airfoil). 
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8. Claims 17-20 and 22-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Liburdi et.al. in view of Draghi et al. 

As applied to claim 17, Liburdi et al. teach a method for repairing an article/gas 
turbine component comprising the steps of: 

providing an article/airfoil/vane having a section requiring dimensional 
restoration; 

providing a rigid sintered preform having first and second layers made from 
different materials, the first and second layers having mechanical properties similar to 
that of the article/vane, the second layer comprising a low melting point component 
such that the second layer has a lower melting point than the first layer, the first layer 
having better oxidation resistance than the second layer; 

placing the preform adjacent the section of the article/airfoil requiring the 
dimensional restoration; and 

joining the preform to the article/airfoil by subjecting them to heat (col. 3, lines 34- 
39, col. 4, lines 34-41, Figs. 3A-3B). 

Liburdi et al. teach the claimed invention with the exception of explicitly teaching 
that the preform is placed adjacent to a convex side of the airfoil. 

Draghi et al. teach a method for repairing a vane of a gas turbine airfoil wherein a 
multi layered preform is provided and placed and joined (by heating, col. 4, lines 8-9) to 
an airfoil (gas turbine vane 1 , see Figure) at the convex surface (3) side such that the 
preform softens and conforms to the airfoil (see Figure) to provide a controlled buildup 
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to a precise requirement and achieve a homogenous substrate alloy configuration (col. 
5, lines 25-27). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have selected a turbine vane as Liburdi's turbine engine component, as 
taught by Draghi et al., to provide a necessary repair to a worn or damaged wear 
coating. 

As applied to claims 18 and 19, Liburdi et al. teach the step of preparing includes 
removing any protective coatings on the turbine component and cleaning of the vane 
(col. 3, lines 21-31). 

As applied to claim 20, Liburdi et al. teach the preform and the turbine 
component are heated in a furnace (col. 3, lines 5054). 

As applied to claim 22, Liburdi et al. teach a method wherein the first layer of the 
preform includes a nickel-based alloy (col. 5, Example 1(a)). 

As applied to claims 23, Liburdi et al. teach a method wherein the second layer 
(low melting braze alloy) of the preform includes a nickel-based alloy (same powder 
composition of the initial powder (col. 4, lines 3-5) and a second alloy (Boron and 
Silicon, col. 4, lines 9-10). 

As applied to claims 24, Liburdi et al. teach a second alloy is a transient liquid 
phase alloy (col. 4, lines 22-25). 
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9. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liburdi 
et al. in view of Draghi et al. as applied to claim 20 above, and further in view of 
Schaefferetal. (US 5,674,610). 

Liburdi et al./Draghi et al. teach the claimed invention with the exception of the 
convex side of the airfoil facing upwards during the heating step. 

However, Schaeffer et al. teach a method for applying a multi layered preform 
coating (60 including layers 62 and 64, Fig. 6) to a turbine vane (substrate 32, Fig. 6) 
wherein the coating (60) attached on top of the substrate (32) are facing upward when 
placed in the container (70, Fig. 6, col. 6, lines 34-41) and heated (Fig. 3, numeral 48, 
col. 7, lines 29-30) to prevent formation of any further oxide during heating and 
chromium deposition (col. 6, lines 65-66). It would have been obvious to one of 
ordinary skill in the art at the time of invention to have oriented the turbine component of 
Liburdi et al./Draghi et al. in an upward position during the heating step, as taught by 
Schaeffer et al., in order to provide an effective and secure bonding between the 
preform and the turbine vane. 

10. Claims 35, 36 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liburdi et al. in view of Krumpelt et al. (US 6,843,960). 

As applied to claims 35, 36 and 38, Liburdi et al. teach the invention cited 
including the compositions of the first and second layers but fail to explicitly teach using 
a pressing die and the step of sintering to make the preform. 
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Krumpelt et al. teach a method of manufacturing a powder composition using 
pressing die to form a next layer directly on top of a previous layer followed by sintering 
step (Fig. 1, claim 1, lines 1-14) in order to provide a final product with good corrosion 
resistance and that has essentially a uniform composition throughout (col. 2, lines 36- 
40). It would have been obvious to one of ordinary skill in the art at the time of invention 
to have provided Liburdi et al. with pressing and sintering steps, as taught by Krumpelt 
et al., in order to provide an effective and secure bonding with uniform composition 
throughout the joint between the preform and the turbine vane. 

1 1 . Claim 37 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Liburdi 

» 

et al. in view of Draghi et al. as applied to claim 17 above, and further in view of 
Krumpelt et al. (US 6,843,960). 

Liburdi et al./Draghi et al. teach the invention cited including the compositions of 
the first and second layers but fail to explicitly teach using a pressing die and the step of 
sintering to make the preform. 

Krumpelt et al. teach a method of manufacturing a powder composition using 
pressing die to form a next layer directly on top of a previous layer followed by sintering 
step (Fig. 1, claim 1, lines 1-14) in order to provide a final product with good corrosion 
resistance and that has essentially a uniform composition throughout (col. 2, lines 36- 
40). It would have been obvious to one of ordinary skill in the art at the time of invention 
to have provided Liburdi et al./Draghi et al. with pressing and sintering steps, as taught 
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by Krumpelt et al., in order to provide an effective and secure bonding with uniform 
composition throughout the joint between the preform and the turbine vane. 

Response to Arguments 

12. Applicant's arguments with respect to claims 1-29 have been considered but are 
moot in view of the new ground(s) of rejection. 

13. Applicant's main argument is that the none of Hasz, Rowe, Rafferty '169, Draghi, 
Chesnes, Rafferty '683, or Schaeffer disclose, nor even suggest, neither alone nor in 
combination, using a rigid sintered preform to restore dimensions to an article or airfoil, 
as recited in independent claims 1, 10,17 and 25 of Applicant's invention. 

The Examiner respectfully disagrees with the above arguments and notes that 
the abovementioned references are only relied upon to teach the deficiencies of the 
newly applied reference Liburdi et al. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sarang Afzali whose telephone number is 571-272- 
8412. The examiner can normally be reached on 7:00-3:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Bryant can be reached on 571-272-4526. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

SA 

7/12/2007 



DAVID P. BRYANT 
SUPERVISORY PATENT EXAMINER 




